Astrocyte-specific expression of CDK4 is not sufficient for tumor formation, but cooperates with p53 heterozygosity to provide a growth advantage for astrocytes in vivo.
The development of malignant gliomas (astrocytomas) involves the accumulation of multiple genetic changes, including mutations in the p53 and retinoblastoma (Rb) cell cycle regulatory pathways. One Rb pathway alteration seen in high-grade astrocytomas is amplification of cyclin dependent kinase-4 (CDK4). To define the function of CDK4 amplification/overexpression in astrocytoma pathogenesis, we generated three transgenic mouse lines that overexpress human CDK4 (hCDK4) in astrocytes using the human glial fibrillary acidic protein (GFAP) promoter. GFAP-hCDK4 mice do not develop brain tumors, but exhibit a small increase in astrocyte number. Cultured astrocytes from these mice do not demonstrate a cell-autonomous growth advantage in vitro and lack properties of transformed cells. To determine whether cdk4 overexpression provides a cooperative growth advantage in vitro, CDK4-overexpressing C6 glioma cell lines were generated and found to exhibit increased cell growth. In addition, GFAP-hCDK4; p53+/- as well as p53+/-; Rb+/- mice exhibited increased numbers of astrocytes compared to GFAP-hCDK4, p53+/-, or Rb+/- mice in vivo. No cooperative effect was observed with GFAP-hCDK4; Rb+/- mice. These results support the hypothesis that cdk4 overexpression alone is not sufficient for astrocytoma formation, but can provide a cooperative growth advantage in concert with genetic alterations in the p53 pathway.